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[IpoBepKu KOPpeKTHOCTU
Otnaguuk PL/pgSQL
CnykebHbIe COOOIIIeHUS U pa3/TnUHbIe CTIOCOOBI UX peasi3aryiu

TpaccrpoBKa ceaHCOoB



[1pOBEPKM KOPPEKTHOCTU po&aﬁ;g

HpOBepKI/I BpeMeHH KOMITW/IALMHY U BpEMEHH BbITTIO/IHEHHA

plpgsql.extra_warnings
plpgsql.extra_errors

JIOTIOJTHUTE/IbHBIE TIPOBEPKHU B paciuupenuu plpgsql_check

IIpoBepku B KoZie
KoMaHga ASSERT

TectupoBaHue

OTnagka npeanonaraeT BbINO/IHEHWE NPOrPaMMbl U N3yUYeHne
BO3HMKaOLLMX NPO6/1eM, 06bIYHO C MOMOLLILIO CNEeLManM3npoBaHHOIO
oT/1af4mMKa UNKN C NOMOLLIbIO BbIBOAA OT/1a[04HbIX COOBLLEHWIA.

Ho MOXHO 3apaHee UCKNIUNTL OnpeaeneHHbIe K/1acchl OWNO0K, BKIHOUNB
NPOBEPKY UCXOAHOro Kofa BO BPEMS KOMMUAALMMK U BbINO/THEHUA. DTO
ynpasnsgeTcsa napametpamu plpgsql.extra_warnings v plpgsql.extra_errors,
Kak paccmaTtpuBanoch B TeMe «PL/pgSQL. BbinosiHeHWe 3anpocoB».

https://postgrespro.ru/docs/postgresql/16/plpasal-development-tips#PLPGS

QL-EXTRA-CHECKS

Tam Xe paccmarpmBasiocb NpMMmeHeHne pacwmpenuns plpgsql_check,
KoTopoe obecneumBaeT 60/1ee LWNPOKUIA CMEKTP NPOBEPOK.

ELwle oaHa BO3MOXHOCTb 06e30nacuTb CBOIM Ko — A06aBUTb B HETFO
NPOBEPKM YCNOBUI, KOTOPbIE BCEraa A0/KHbI BbINOMHATLCA (T. H. «sanity
check»). Yao6HbIii cnocob anga atoro — SQL-komaHaa ASSERT.

https://postgrespro.ru/docs/postgresql/16/plpgsgl-errors-and-messages#PL
PGSQL-STATEMENTS-ASSERT

Henb3sa He cka3aTb U 0 BXKHOCTM TECTUPOBaHUA Koda. TecTupoBaHue

He TO/IbKO MO3BONSAET U3HAYa/IbHO YOeAnTbLCH, YTO Kog paboTaeT Tak,

Kak 3aZlymMaHo, HO 1 0bneryaet ero gasibHenwy Moandurkaumnio —

[laeT yBepPEeHHOCTb B TOM, YTO U3MEHEHWS HE MOJIOMaIN CYLLLECTBYOLLNIA
doyHKUMOHas. Mbl He ByaeMm 3aTtparnsarb 3Ty TEMY; OTMETUM TOJIbKO, YTO
TecTMpoBaHue Kofa, paboTtatoLero ¢ 6a3oi AaHHbIX, MOXET OKa3aTbCs
HEenpoCTbIM Ae/I0M 13-3a He06X0AUMOCTM NOArOTOBKN TECTOBLIX MPUMEPOB.



https://postgrespro.ru/docs/postgresql/16/plpgsql-development-tips#PLPGSQL-EXTRA-CHECKS
https://postgrespro.ru/docs/postgresql/16/plpgsql-development-tips#PLPGSQL-EXTRA-CHECKS
https://postgrespro.ru/docs/postgresql/16/plpgsql-errors-and-messages#PLPGSQL-STATEMENTS-ASSERT
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IIpoBepKH KOPPEKTHOCTH

=> CREATE DATABASE plpgsql_debug;

CREATE DATABASE

=> \c plpgsql_debug

You are now connected to database "plpgsql debug" as user "student".

Komanza ASSERT 1103BOJII€T YKa3aTh YCI0BHsA, HapyIlleHWs KOTOPBIX ABJIAI0TCSI HellpeIBHUeHHOM OIMUOKO0M. MOKHO IIPOBECTH
oIpe/ie/IeHHYI0 aHAJIOTHI0 MeXK/ly TAKMMH YCJIOBUSIMH Y OTPaHUYEHMAMU 11eJIOCTHOCTH B 6ase JaHHBIX.

IIpuMep: YHKITHS, Bo3Bpalaollee HOMep I0Abe3/a II0 HOMepy KBapTHUPEL:

=> CREATE FUNCTION entrance(
floors integer,
flats_per_floor integer,
flat_no integer

)
RETURNS integer

AS $%
BEGIN
RETURN floor((flat_no - 1)::real / (floors * flats_per_floor)) + 1;
END
$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION

V6eAUThCS B IPaBUILHOCTH PAGOTH! QYHKITMH MOXKHO IIPH IIOMOIIM TECTHPOBAHMS, IIPOBEPHB Pe3yJIbTaT Ha HEKOTOPHIX
«MHTEPEeCHBIX» 3HaYEeHHUSIX:

=> SELECT entrance(9, 4, 1), entrance(9, 4, 36), entrance(9, 4, 37);

entrance | entrance | entrance

Ho npy HeKOPPEKTHBIX BXOJHBIX 3HAUeHHUSIX GYHKIMS GYeT BhIJaBaTh G6eCcCMBICIeHHBIN pe3yIbTaT, KOTOPEIH, HalIpuMeD,
MO>KeT GBITh IIepefiaH JIajIbIlle B IPYTHE OAIIPOrPaMMEL, KOTOPHIE K3-3a 3TOTO TO>Ke MOTYT ITIOBECTH Ce6sl HEKOPPEKTHO.
TecTHpOBaHHe TOJHKO KOJ]a IAHHOHM QYHKITUH 3/lech HUKaK He IIOMO>KeT.

=> SELECT entrance(9, 4, 0);

entrance

Mo>xHO 06€e30I1aCUTE cebs1, I06aBUB IIPOBEPKY:

=> CREATE OR REPLACE FUNCTION entrance(
floors integer,
flats_per_floor integer,
flat_no integer
)
RETURNS integer
AS $$
BEGIN
ASSERT floors > 0 AND flats_per_floor > 6 AND flat_no > 0,
'HeKkoppeKkTHble BXOfAHble napameTpsbl’;
RETURN floor((flat_no - 1)::real / (floors * flats_per_floor)) + 1;
END
$$ LANGUAGE plpgsql IMMUTABLE;

CREATE FUNCTION
=> SELECT entrance(9, 4, 0);

ERROR: HekoppeKTHble BXOfHble MnapameTpbl
CONTEXT: PL/pgSQL function entrance(integer,integer,integer) line 3 at ASSERT

Temeps HEKOPPEKTHEIH BEI30B CPasy ske IIPHUBe/ET K OIIHGKe.



PL/pgSQL Debugger Pos{gres

CocrasB
paciipenue pldbgapi
BCTPOEHHast M0/j/lepP)KKa B HEKOTOPBIX rpaduuecKux cpesiax

Bo3MmoxxHocTu

yCTaHOBKA TOUEK I1pepbIBaHuUs

TIOIIIar0BO€ BBITOHEHHE

MpOBepKa U yCTAaHOBKA 3HAUeHWM MepeMeHHbIX
He TpeOyeTcst u3MeHeHHe Ko/a

0T/Ia/IKa pabOTaIOIIHX MPUIOXKEHUIMA

PL/pgSQL Debugger — ato otnaguunk ansa PL/pgSQL. MNpencrtasnser
coboil pacwmpeHue pldbgapi, koTopoe odmumanbHO NogaepXKmBaeTcs
paspaboTtunkammn PostgreSQL.

PacwunpeHue pldbgapi — ato Habop UHTepdeCHbIX OYHKUNIA ANnsa cepBepa
PostgreSQL, KoTopble NO3BOMSAT YyCTaHaBAMBaTb TOUKM NPepbIBaHNUS,
MoLaroBo BbINO/HATL KOA NPOrpamMm, NPOBEPSATbL U yCTaHaB/IMBaTb
3HAYEHMSA NEPEMEHHbIX.

icxoHbI Ko, OTIaXUBAEMbIX NPOrpaMm U3MeHsITb He TpebyeTcs,
YTO AAeT BO3MOXHOCTb BbIMOMHATb OTNaAKY paboTatowmx NpuIoXeHNiA.
To ecTb Npouecc oTNaakn He 06s3aTe/IbHO 3anyckaTb OTAeNbHO, MOXHO
NOAK/TUMTLCSA K Y)Ke paboTaroLeMy ceaHcy 1 HayaTb ero oTiagky.

HenocpencTBEHHO M0/b30BaTbCA STUMU PYHKUNAMNU HEYA0OHO, OHU

B NepByto ovepenb nNpegHasHayveHbl 419 Bbl30Ba U3 KoAa rpadmnyeckmx cpep
pa3paboTkn. HekoTopble U3 Taknx cped (Bkntoyasa DBeaver) nmerot
BCTPOEHHbI MHTEepdheinc ansa otnagkn. Ho 4tobbl MM BOCMO/b30BaTbLCS,
CHayasia Bce paBHO npuaeTcs yctaHoBUTL paclumpeHune pldbgapi

B COOTBETCTBYHIOLLYO 6a3y AaHHbIX.

cxoaHbI KO4 oTnagunka AoCTyMneH No CCblfKe:
https://github.com/EnterpriseDB/pldebugger



https://github.com/EnterpriseDB/pldebugger

Otixagka c PL/pgSQL Debugger

BBITIOTHUM OTJIaZKy OFHOM M3 GYHKIIUI HAIIeTo IIPHIIOKEeHHS.

ITakeT IO/ lep>KKHU OTJIafunKa postgresql-16-pldebugger y>xe ycTaHOBJIeH B BUPTyaJIbHOM MalllHe Kypca. Tellepbs HaM HY>KHO
06ecCIIeYrThb 3arpysKy pasfesseMor 6H6IHOTeKH, /i1 3STOT0 YCTaHOBHUM IIapaMeTp U Ilepes3allyCTHM cepBep:

=> ALTER SYSTEM SET shared_preload_libraries = 'plugin_debugger"';
ALTER SYSTEM

student$ sudo pg_ctlcluster 16 main restart

VcTaHOBHUM paclIMpeHUe 0TIafurKa B 6a3y JaHHBIX bookstore:

student$ psql bookstore

| => CREATE EXTENSION pldbgapi SCHEMA public;

| CREATE EXTENSION

OTJIafKy IIpoBeZieM C IIOMOIIbI0 TpaduuecKo yTHUIuTEI DBeaver.

student$ /opt/dbeaver/dbeaver 2>/dev/null
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CnyxebHble coobLeHNS Pos{gres

He Tonbko oT/1azika Koja

MOHHUTOPHHT JIOJITO BBITTO/THSFOLUXCS TTPOLIeCCOB
Be/leHHe KypHaJa MpUIoKeHUs

[Togxonp! K peanv3anuu

BBIBOZ|, Ha KOHCOJIb WJIU B )KypHaJ cepBepa
3aITMCh B TaO/UIY WK B (aii
riepefiaya MHGOpPMAaLMK APYTUM TMpolieccaM

BTopoii cnoco6 oTnagaku npegnonaraet gobasneHne B BaXKHble MecTa Koga
CNYXeO6HbIX CO06LLEHNIA, BbIBOAALLNX MHDOPMALIMIO O TEKYLLLEM KOHTEKCTE.
AHann3npysa coobLLEHNS, MOXHO NMOHATb, YUTO MMEHHO MOLLJIO HE Tak.

[MoMMMO COBCTBEHHO OTNAAKN, CNy)XebHble COOOLLLEHNA MOTYT BbINOTHATb
n gpyrne yHkumn. CoobLeHns NoOMOoryT onpeaennTb, Ha KakoM aTtane
BbINO/IHEHNA HAXOAMTCS A0/r0 BbINOMHALWMIACA npouecc. Mo aHanornm
C XypHasioM coobuieHnin CYB/[, npunoxeHne MOXET 3anncbiBaTb B CBOM
COOCTBEHHbI XypHas BaXXKHY MHpopMauuto. Hanpumep, AaHHble

0 3anycke OTYETOB: Ha3BaHMe OTYeTa, Nob3oBaresib, Korga U ¢ Kakumm
napamMeTpamu 3anyckasica u T. 4. Takaa nHdpopmaums MOXeT CUbHO
o6nerynTb paboTy cneyunasiMcToB NoALAEPXKKN.

MOXXHO BbIAe/IUTb HECKObKO NOAXOA0B K peanim3aunmn cnyxeobHbiX
coobueHunii B PL/pgSQL. NMomnmo yxe 3Hakomoi komaHabl RAISE,
NO3BO/IAOLLEN BbIBOANTL COOOLLEHNS HA KOHCO/Ib (a TaKXe B XXypHasl
COOOLLEHWNI cepBepa), MOXHO OTNPaBNATbL COOOLLEHNSA APYrOMY NpoLEeccy,
3anucbiBaTb CO06LLEHUA B Tabnuuy wan B thaiin.

Mpwu BbIGOPE TOrO UM UHOTO NOAX0AA HY)XXHO o6pallaTh BHUMAHWE

Ha MHOrVEe HIaHCbl. ABNSAOTCA NN COOBLLEHNSI TPAH3AKLIMOHHbIMY
(OTNPaBMATCA HE A0XMAASCb OKOHYaHMS TPaH3aKUMM UK TONbKO Npu ee
3aBepLUeHnn)? MoXHO NN OHOBPEMEHHO MCNO/b30BaTb B HECKOMbKNX
ceaHcax? Kak opraHn3oBarb A0CTYN K XXypHasly COOBLLEHWNIA 1 KaK ounLLaThb
ero oT cTapbIX 3anuceli? Kakoe BNsiHNE 0Ka3bIBAKOT XYpHaIMpoBaHne

Ha Npon3BoAMTENbHOCTL? TpebyeTcs N MoandIUKaLma UCXOAHOro koaa?



KomaHaa RAISE Pos{gres

/kﬂMeHT

|DEBUG LOG NOTICE WARNING ERROR FATAL PANIC
A

client_min_messages

DEBUG
LOG
RAISE | NOTICE
INFO
WARNING ’KypHan cepsepa

|DEBUG INFO NOTICE WARNING ERROR LOG FATAL PANIC
A

log_min_messages

MbI y)xe BCTpeyasincb ¢ komaHaon RAISE. OHa cnyxuT n gns Bbi3oBa
NCKMIOUNTENBbHBIX CUTYyaumnii, 4TOo NoApo6HO paccmaTpmBasiochb B TEMe
«PL/pgSQL. O6paboTKa ONOOK», 1 A1 OTNPaBKN CO06LEHWNA. Mprnyem
COOOLLEHNA MOXHO He TO/IbKO OTNPAaB/IATb K/IMEHTY, HO U 3anncbiBaTb

B XXYpHau cepsepa.

B npocTtom cnyyae onsa otnagkm Hy>xxHo o6aBuTb Bbi3oBbl RAISE NOTICE
B KOZA (PYyHKUMU, 3anyCTUTb (PYHKLUNIO Ha BbINOJSIHEHME (HanpyMep B CeaHce
psql) u npoaHann3nposartb NnosyyaemMbie No XO4Y BbIMO/IHEHUS COOOLLEHNUS.
CoobueHuns RAISE HeTpaH3aKLMOHHbIE: OHN OTNPAaBAAKTCA aCUHXPOHHO

N He 3aBUCAT OT CTaTyca 3aBepLleHNsa TpaH3akuum.

[nsa ynpaBneHnsa oTnpaBKoil COOOLLEHNIA NCMO/b3YTCH YPOBEHb
coobuweHusa (DEBUG, LOG, NOTICE, INFO, WARNING) n napameTpbl
cepBepa. OT 3Ha4YeHnii NnapameTpoB 3aBUCUT, ByaeT v coobuleHne
oTnpaB./fieHo KNneHTy (client_min_messages) n/vnun sanncaHo B XXypHan
cepsepa (log_min_messages). CooblleHne byaeT oTnpasneHo, ecnu
ypoBeHb KomaHabl RAISE paBeH 3Ha4YeHMI0 COOTBETCTBYHOLLEro napameTpa
nnu 6osblue ero (HaXoANTCH NpaBee Ha PUCYHKe).

3HauyeHns napamMeTpoB NO YMOSTYaHUIO HACTPOEHbI Tak, YTO COObLLEHUSA
¢ yposHeMm NOTICE oTnpaBnsATca TO/ILKO K/INEHTY, ¢ ypoBHeM LOG —
TONbLKO B XypHa, a ¢ ypoBHeM WARNING — 1 KNMEHTY, U B XXypHauJl.

CoobuieHus ¢ ypoHeM INFO Bcerga oTnpaBnstOTCA KITUEHTY, UX HENb3SA
nepexBatuTb NapameTpoMm client_min_messages.

https://postagrespro.ru/docs/postaresql/16/plpgsal-errors-and-messages



https://postgrespro.ru/docs/postgresql/16/plpgsql-errors-and-messages

Komanzga RAISE

Co3mazyuM QpYHKITHIO /I ITOZICUeTa KOJIMUeCTBa CTPOK B TaGJIHITE, MSI KOTOPOU IIepejaeTcs BO BXOJHOM ITapaMeTpe.
student$ psql plpgsql_debug

=> CREATE FUNCTION get_count(tabname text) RETURNS bigint
AS $$
DECLARE
cmd text;
retval bigint;
BEGIN
cmd := 'SELECT COUNT(*) FROM ' || quote_ident(tabname);
RAISE NOTICE 'cmd: %', cmd;
EXECUTE cmd INTO retval;
RETURN retval;
END
$$ LANGUAGE plpgsql STABLE;

CREATE FUNCTION

JJ1s1 THAMHUYeCcKOT0 BBIIIOJIHEHUS TEKCT KOMaH/[bI JIyUllle IIpe/JBapuTeIbHO 3alIMChIBAaTh B IIepeMeHHYI0. B ciIyJyae oImmu6Ku
MO’KHO IIpOaHaIM3UPOBATh 3HaUeHHe 3TOH IlepeMeHHOH.

=> SELECT get_count('pg_class');

NOTICE: cmd: SELECT COUNT(*) FROM pg_class
get count

RAISE M0KHO HCIT0/Ib30BaTh IS OTCIEKUBAHMS X0/1a BBIIIOJIHEHHM JOJITOTO 3aIIpoca.

HpeAHOJIOXQI/IM, YTO BHYTPHU KOJla, pelIaroIlero HeKYyI 3afady, YeTKO BBIIe/III0TCA TPH 3Talla BBIIIOJTHEHUS. H 110 xony paﬁOTLI
IIOAIIPOTPaMMBbI MBI XOTUM IIOHHMATh, Ha KaKOM 13 HUX HaXOJUMCs. ,Z[]Iﬂ 9TOT0 Ha Ka’>X/I0M 3Tarie 6y,[[eM BBI3BIBATH TaKyI0
Tportesypy:

=> CREATE PROCEDURE debug_message(msg text)
AS $$
BEGIN
RAISE NOTICE '%', msg;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
OcHOBHas IIpoIieAypa 10 3aBepIIeHNH OUePe/[HOTO 3Talla paGoThl BRI3EIBAET IIpoLeAypy debug message:

=> CREATE PROCEDURE long_running()

AS $$

BEGIN
CALL debug_message('long_running. Stage 1/3...');
PERFORM pg_sleep(2);
CALL debug_message('long_running. Stage 2/3...');
PERFORM pg_sleep(3);
CALL debug_message('long_running. Stage 3/3...');
PERFORM pg_sleep(1l);
CALL debug_message('long_running. Done');

END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE
KoMmanpa RAISE BeIfiaeT co00IIeHHUs Cpasy, a He 110 OKOHYaHHHU paboThI IIOAIIPOrpaMMBL:
=> CALL long_running();

NOTICE: 1long running. Stage 1/3...
NOTICE: 1long running. Stage 2/3...
NOTICE: 1long running. Stage 3/3...
NOTICE: long running. Done

CALL



TaKo# MOAX0J yL06€eH, KOTjia MOYKHO BBI3BATH GYHKIIMIO B OT/IEILHOM ceaHce. ECJu yke GpYHKIIHS BHISBIBAETCS U3 TPUI0YKEHHS,
TO y/[06Hee IKCATh U 3aTEM CMOTPETH B 5KyPHAJI CepBepa.

IlepemnurieM Ipoliefiypy debug message mJIs BBIIaYN COOBIIEHHS C ypOBHEM, YCTaHOBJIEHHEBIM B I10JIb30BaTeIbCKOM ITapaMeTpe
app.raise_level:

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)
AS $$
BEGIN
CASE current_setting('app.raise_level', true)
WHEN 'NOTICE' THEN RAISE NOTICE '%,
WHEN 'DEBUG' THEN RAISE DEBUG !

o°
o°

, user, clock_timestamp(), msg;
, user, clock_timestamp(), msg;

o°
o°

o°

’

WHEN 'LOG' THEN RAISE LOG '%, %, %', user, clock_timestamp(), msg;
WHEN 'INFO' THEN RAISE INFO '%, %, %', user, clock_timestamp(), msg;
WHEN 'WARNING' THEN RAISE WARNING 'S%, %, %', user, clock_timestamp(), msg;
ELSE NULL; -- BCe npouyue 3HA4YeHUs OTKHOYAWT BbLIBOL COOOWeHui

END CASE;

END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

[l 11es1e TprMepa yCTaHOBUM ITapaMeTp Ha YpOBHe ceaHca:

=> SET app.raise_level TO 'NONE’;

SET

Tellepb B «0GBIYHOM» )KU3HHU (app.raise_level = NONE) oTsiajjouHble CO06IIeHUS He 6YyT BhIJJaBaThCS:
=> CALL long_running();

CALL

3anyckas QyHKIIHIO B OT/IeJIbHOM CeaHce, MbI MOYKeM IIOJIyIUTE 0TJIaJJoYHbIe COO6IIIeHNs, BRICTaBUB app.raise_level B NOTICE:
=> SET app.raise_level TO 'NOTICE';

SET

=> CALL long_running();

NOTICE: student, 2025-06-24 04:37:26.102493+03, long running. Stage 1/3...
NOTICE: student, 2025-06-24 04:37:28.104778+03, long running. Stage 2/3...
NOTICE: student, 2025-06-24 04:37:31.106646+03, long running. Stage 3/3...
NOTICE: student, 2025-06-24 04:37:32.107743+03, long running. Done

CALL

Ecuiv )Ke MBI XOTUM BKJIIOYHTH OTJIAJKY B IIPHJIO’KEHUH C 3aIIMCHI0 B )KypHAaJI cepBepa, TO IlepekyIodaeM app.raise_level B LOG:
=> SET app.raise_level TO 'LOG';

SET

=> CALL long_running();

CALL

CMOTPHM B )KypHAJI cepBepa:

student$ tail -n 30 /var/log/postgresql/postgresql-16-main.log | grep 'long_running\.'

2025-06-24 04:37:32.193 MSK [37947] student@plpgsql debug LOG: student, 2025-06-24
04:37:32.193033+03, long running. Stage 1/3...

SQL statement "CALL debug message('long running. Stage 1/3...')"
2025-06-24 04:37:34.194 MSK [37947] student@plpgsql debug LOG: student, 2025-06-24
04:37:34.194565+03, long running. Stage 2/3...

SQL statement "CALL debug message('long running. Stage 2/3...")"
2025-06-24 04:37:37.197 MSK [37947] student@plpgsql debug LOG: student, 2025-06-24
04:37:37.197738+03, long running. Stage 3/3...

SQL statement "CALL debug message('long running. Stage 3/3...')"
2025-06-24 04:37:38.198 MSK [37947] student@plpgsql debug LOG: student, 2025-06-24
04:37:38.19861+03, long running. Done

SQL statement "CALL debug message('long running. Done')"

VrpaBisis mapaMeTpaMu app.raise_level, log_min_messages 1 client_min_messages, MO>KHO JOOUTHCS pasIMYHOIO ITI0Be/[eHUs IIPU
BBIBOJIe OTJIa/lOYHBIX COOOIIeHUM.

Ba’)kHO, 4TO JJI 9TOTO He HY’KHO MEHSTH KOJ ITPUJIOKEHUA.
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[Mpouecc - npouecc (IPC) Posjgres

NOTIFY - LISTEN

KoMaH/ibl SQL
TPaH3aKI[MOHHOE BBITIOJTHEHHE, HEeYI00HO /1S OT/IaK1

Craryc ceaHca

napametp application_name
BUJIEH B NIpeJiCTaB/IeHuH pg_stat_activity ¥ BbIBOZle KOMaH/bI PS
MOJKHO HCII0/Ib30BATh B )KYPHaJ/IbHBIX COOﬁLL[EHI/IHX

10

CepBepHble npouecchl B PostgreSQL moryT o6mMeHmBaTbCA MHhopmaumei
mMexay Co60.

Cpean BCTPOEHHbIX peLleHnii MOXHO OTMETUTL criefytoLue.

cnonb3oBaHne komaHa NOTIFY anst otnpaBku COO6LLEHWIA B O4HOM
npouecce n LISTEN gna nonyyeHua B gpyrom. Ho 3T KomaHAabl
ABNAKTCA TPaH3aKUNOHHBLIMW, MO3TOMY OHU HEYA00HbI 419 OTNaAKW:

1. Coo06LeHns OTNPaB/IATCA TO/IbKO MPY hrkcaunm TpaH3akLumu,

a He cpasy nocre BbinonHeHnsa NOTIFY. NMo3aToMy HEBO3MOXHO cneanTb
3a Xxo4oM npouecca.

2. Ecnn TpaH3akuusa 3aBepLlUnTCa HeycnewHo, TO coobueHna BoobLLe
He ByayT oTnpaB/eHbI.

Aicnonb3oBaHne napametpa application_name.

CeaHc € 40/1r0 BbINOJTHAKOLWMMCA NPOLEeCcCOM MOXET Neprognyeckm
3anucbiBaTb CTaTyC BbINOMHEHUA B application_name. B apyrom ceaHce
aZMVHUCTPAaTOP MOXET onpaluneaTb nNpeAcTaB/sieHne pg_stat_activity,
cofepxatlee nogpobHYy MHJOPMALMIO O BCEX BbINOMHAKLLNXCS
ceaHcax. Takxe 3HadyeHue application_name 06bl4HO BUAHO B BbIBOAE
KOMaHzbl ps.

3HauveHue application_name TaKxe MOXHO 3anncbiBaTb B XypHal
cepBepa (HacTpauBasa napametp log_line_prefix). 9To 061erynT nomck
HY>XHbIX CTPOK B XXypHaJie.

https://postgrespro.ru/docs/postgresgl/16/runtime-config-logging#RUNTIME-

CONFIG-LOGGING-WHAT



https://postgrespro.ru/docs/postgresql/16/runtime-config-logging#RUNTIME-CONFIG-LOGGING-WHAT
https://postgrespro.ru/docs/postgresql/16/runtime-config-logging#RUNTIME-CONFIG-LOGGING-WHAT

CraTyc ceaHca

IIocMOTpPHM, KaK UCII0JIB30BaTh U1 OTJIAAKY IIapaMeTp application_name. IIepBEIit ceaHC MeHsIET 3HaUeHHe 3TOT0 ITapaMeTpa,
BTOPOM — IIePHOJMYECKH OIIpallIiBaeT IIpeficTaBlIeHHe pg_stat_activity.

| => \c plpgsql_debug
| You are now connected to database "plpgsql debug" as user "student".
HoBBI# BapHaHT IIPOIIEYPHI:

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)
AS $$
BEGIN
PERFORM set_config('application_name', format('%s', msg), /* is_local */ true);
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
3aIryckaeM B IIEPBOM CEaHCe:
=> CALL long_running();

Bo BTOpOM C 11ay30H B 2 CeKYH/IbI 0OHOBJIsIEM CTPOKY M3 pg_stat_activity:

=> SELECT pid, usename, application_name
FROM pg_stat_activity
WHERE datname = 'plpgsql_debug' AND pid <> pg_backend_pid();
pid | usename | application name
_______ g
37947 | student | long running. Stage 1/3...
(1 row)
| =>\g
pid | usename | application_name
_______ dommmmmme e e e mm .-
37947 | student | long running. Stage 2/3...
(1 row)
| = \g
pid | usename | application_name
_______ e
37947 | student | long running. Stage 3/3...
(1 row)
| = \g
pid | usename | application_name
_______ L S T T i
37947 | student | psql
(1 row)

CALL
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[Mpouecc - Tabnuua Pos{gres

Pacivpenue dblink

BXOOUT B COCTAB CepBepa

HaK/aJiHble paCXObl Ha CO34aHKe COeJHEHMS
ABTOHOMHBIE TpaH3aKLU1

Postgres Pro Enterprise

12

Ewe ognH cnocob coxpaHeHus 0T/1af04HbIX COOOLEHNIA — 3anucb
B Tabnumuy 6a3bl faHHbIX.

K nawocam gaHHOro nogxoga OTHOCUTCA TO, YTO NapasinenibHasd pabdorta
N AOCTYN XypHany obecnevnBatoTcst cpeactsamm camon CYB/.

OfHaKo HY>XHO No3aboTUTbLCA O TOM, YTOObLI BCTaBka B Tabnnyy 6bina
HeTpaH3aKUNOoHHON. [1na 3TOro MOXHO UCnonb3oBaTtb paclumpeHme dblink,
nayliee B coctase cepepa PostgreSQL. 310 paclunpeHne no3BonsaeT
OTKPbITb HOBOE COeZIMHEHNE K TOW e caMoil 6a3e faHHbIX, MO3TOMY
BCTaBKa B Tab/MLy BbINO/HAETCSA B ApYrol — He3aBUCUMOI — TpaH3aKLuun.

K MWHycam AaHHOro noaxofa OTHOCUTCS TO, YTO OTKPbITME HOBOTO
coeflIHeHWs TpebyeT A0NO/THUTENbHbIX PECYPCOB CepBepa.

Mogpo6bHee paboTta ¢ dblink paccmaTtpuBaetca B Kypce DEV?2.
https://postgrespro.ru/docs/postgresal/16/dblink

B Postgres Pro Enterprise AoCTyneH MexaHU3M aBTOHOMHbIX TpaH3akLUuu,
He MeLNIA TaknX CYLLLEeCTBEHHbIX HakNaAHbIX Pacxo4oB, KOTopble
xapaktepHbl gna dblink (cm. kypc PGPRO «Bo3moxHocTn Postgres Pro
Enterprise»).



https://postgrespro.ru/docs/postgresql/16/dblink

3amnmce B Ta6suiy: pacmupenue dblink

VCTaHOBHM pacIIUpeHHe:

=> CREATE EXTENSION dblink;

CREATE EXTENSION

Co3paeM TabINITY JJIs1 3aIIHCH COOBIEHUH.

B TaGJIuIle I10J1e3HO COXPAHATh HHGOPMAIIHIO 0 II0JIh30BaTesIe ¥ BpeMeHU BCTaBKH. CToIG el id Hy>)KeH I rapaHTHPOBAaHHOM
COPTHPOBKHU pe3yJIbTaTa B IMOPS/IKE T06aBIEHUS CTPOK.

=> CREATE TABLE log (

id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
username text,
ts timestamptz,

message text
)i

CREATE TABLE

Telleph IlepeluIIeM IPOIeAYPY TaK, UToOBI OHa ob6aBJisiia 3amucy B Tabuiy log. Iporieiypa OTKpbIBaeT HOBBIM ceaHC,
BBITIOJTHSIET BCTABKY B OT/[eJIbHOM TpaH3aKIIMHU U 3aKphIBaeT CeaHC.

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)

AS $$
DECLARE
cmd text;
BEGIN
cmd := format(
'INSERT INTO log (username, ts, message)
VALUES (%L, %L::timestamptz, %L)',
user, clock_timestamp()::text, debug_message.msg
)i
PERFORM dblink('dbname=' || current_database(), cmd);
END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE

JlJ11 IPOBEPKHU 3aIlyCTHUM IIpoIleAypy long_running B oT/leIbHOM TpaH3aKIMM, KOTOPYIO B KOHIE OTKaTUM.
=> BEGIN;

BEGIN

=> CALL long_running();

CALL

=> ROLLBACK;

ROLLBACK

Y6eﬂI/IMCH, YTO B TaﬁJII/II_[e COXPaHUJIUCH BCE BBISOBBI debug_message. IIo 3HaUeHUIM tS MOKHO IIPOBEPUTH, CKOJILKO BpEMEHU
IIPOIJIO MEXKIy BhISOBaMU.

=> SELECT username, to_char(ts, 'HH24:MI:SS') as ts, message
FROM 1log
ORDER BY id;

username | ts | message
__________ P
student | 04:37:45 | long running. Stage 1/3...
student | 04:37:47 | long running. Stage 2/3...
student | 04:37:51 | long running. Stage 3/3...
student | 04:37:52 | long running. Done

(4 rows)
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[Mpouecc - doann Posigres

Pacimmpenne adminpack

BXOOUT B COCTAB CepBepa
B TOM 4HCJIe IT03BOJIAeT 3alllChIBATh TEKCTOBLIE CI)aﬁfIbI

HenoBepeHHbIe A3bIKA
Haripumep, PL/Perl

14

3anucbiBaTb COOOLLEHNST MOXHO 1 B (haiisl onepaunoHHON CUCTEMBI.

[Onsa aToro, HanpMmep, MOXHO UCMOMb30BaTh paclunpeHne adminpack,
NO3BONSOLLEE 3aNUChIBaTb AaHHbIE B 1060 thalin, A0CTYN K KOTOPOMY
ecTb Yy nosnb3oBartena OC postgres.

[pyroit BapMaHT — HanucaTb (PYHKLUMIO Ha He0BEPEHHOM SA3blKe (Takom,
kak PL/Perl — plperlu), koTopasi 6yaeT BbINOMHATbL TY Xe 3aaaqy.
Pa3finyHble A3blKKM CepBEPHOro NporpamMMmnpoBaHns paccmMaTpuBaroTcs

B Kypce DEV2.

https://postgrespro.ru/docs/postgresql/16/adminpack



https://postgrespro.ru/docs/postgresql/16/adminpack

3amnmucek B ¢aiin: pg_file_write

VcTaHOBHUM pacllIpeHHe:
=> CREATE EXTENSION adminpack;

CREATE EXTENSION

B ouepeziHOM pa3 IepemnuIeM IIporeAypy debug_message, Terepb 0Ha 6y/[eT 3alMCHIBaTh 0T/IaJ0YHYI0 HHPOPMAIIHIo B haii.
ITosIb30BaTeJIb POstgres, 3allyCTUBIIIEH ak3eMILIsIp CYB/l, 0/DKeH MMeTh BOSMOKHOCTD 3aIIMCH B 3TOT Qaiy, II03TOMY
PacIoJIoXKUM ero B IOMaIlIHeM KaTaJIore 3TOT0 I10JIb30BaTes.

=> CREATE OR REPLACE PROCEDURE debug_message(msg text)

AS $$

DECLARE
filename CONSTANT text := '/var/lib/postgresql/log.txt';
message text;

BEGIN
message := format(E'%s, %s, %s\n',

session_user, clock_timestamp()::text, debug_message.msg
);
PERFORM pg_file write(filename, message, /* append */ true);
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

DYHKIIHS 3aIIUChIBaeT OTAEIBHOM CTPOKOH B QaiisI )KypHasIa coobIIeHue, IIepeflaHHoe TapaMeTpoM, BMecTe ¢ MHGopMaIueit o
TOM, KTO ¥ KOT/ia 3aIIucal CTPOKYy.

JIJIL IPOBEPKH 3aITycTUM long_running B 0TAeIbHOM TpaH3aKI[UH, KOTOPYIO B KOHIIE OTKATHM.
=> BEGIN;

BEGIN

=> CALL long_running();

CALL

=> ROLLBACK;

ROLLBACK

IIpoBepHM, UTO 3aIIKCH B >KypHaJe IOSIBIINCH. YTOGHI II0/IH30BaTeb Student MOT IIOJIYYHTE ZOCTYII K 3TOMY daiiiay, Hy>KHO
HCIO0JIB30BaTh KoMaHAy sudo:

student$ sudo cat /var/lib/postgresql/log.txt

student, 2025-06-24 04:37:52.389219+03, long running. Stage 1/3...
student, 2025-06-24 04:37:54.391293+03, long running. Stage 2/3...
student, 2025-06-24 04:37:57.39379+03, long running. Stage 3/3...
student, 2025-06-24 04:37:58.394812+03, long running. Done
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TpaccupoBka SQL Pos{ares

CraHJapTHast TPACCUPOBKA B JKYPHAJT COOOIIIeHUM

HaKJ/IaZiHble PACXOAbI Ha 3aliCh B KyPHa
GosbIIol pa3mep (aiina )KypHasa
Tp86y}OTC${ HWHCTPYMEHTHI /I dHa/I13d
HY’KeH JJOCTYT K )KypHasty (6e301acHOCTb)

Hactporiku
JIOJITO BBIMIOMHSIOIMECs: KoMaHAbl  log_min_duration_statement
KaKye KOMaH/bl 3arrchbiBaTb Iog_statement
KOHTEKCT COOOIIIeHusT log_line_prefix

16

B HEKOTOPbIX C/lyYyasix MOXET oKa3aTbCs MNOME3HOM TpacCupoBKa BCErO
npoucxoaswero B koge. LUTaTHbIMU cpeacTBamMm MOXHO MOSTYUYNTb
B XXypHasie coobulieHuii cepepa SQL-3anpockl ceaHcoB. Halo yuntbiBaTb:

° BbICOKOHaI'py)KeHHOG npunoxexHne MOXeT BbIMNO/THATbL OrPOMHOE 4YNCJ10
3anpocos. VX 3anuckb B Cbaﬁﬂ XypHasia MOXET OKa3blBaTb B/IMAHNE
Ha npon3sBognTesibHOCTb NoACUCTEMbI BBOAa-BbiBOAA.

* B 60/bLUMHCTBE C/lyyaeB TPebyoTcA cneymasibHble MHCTPYMEHTbI 414
aHa/M3a Takoro oobema faHHbiX. CtaHaapTt ge-dpakto — pgBadger.
https://github.com/darold/pgbadger

* K gpainy XypHasia Ha cepBepe MOXeT He ObITb focTyna y paspaborun-
KOB NPU/IOXeHWIA. K TOMY Xe B XXypHasie Npon3BOACTBEHHON CUCTEMbI
MOTYT OKa3zaTbCs KOMaHAbl, cogepxatime KoHpunaeHunaabHyo
NHdpopMaLnio.

[lNs HACTPOIKN TPACCUPOBKN MMEETCS psif NapaMeTpoB, OCHOBHbIE
N3 KOTOPbIX NpuBeAeHbI Ha cnange. MNosHbIiA CNUCOK:

https://postgrespro.ru/docs/postgresgl/16/runtime-config-logging

Heobs3aresibHO yCcTaHaB/MBaTb KOHPUIypaunoHHbIe napameTpbl 4/ BCErO
knacTtepa. VIx feiicTBre MOXHO OrpaHNYnTb OTAENbHLIMY CeaHcaMn Npu
nomown komaHg SET, ALTER DATABASE, ALTER ROLE (kak pacckasbl-
Bas1oCb B TeMax «O630p 6a30BOro MHCTPYMEHTapus. YCTaHOBKa

n ynpasneHue, psql» n «OpraHmsauuns gaHHbIx. Jlormyeckasa CTpykTypa»).



https://github.com/darold/pgbadger
https://postgrespro.ru/docs/postgresql/16/runtime-config-logging

of] PROFESSIONAL

TpaccupoBka SQL-KoOMaHa ~ Posgares

Pacimmpenue auto_explain

3amKCh B )KyPHAJI IJIAHOB BLITIO/IHEHHS 3alIPOCOB
TPaCcCUPOBKA B/IO)KEHHBIX 3allPOCOB

Hactporiku
TJIaHbI AOATUX KOMaH/ auto_explain.log_min_duration
BJIO>KeHHbIe 3alpOChl auto_explain.log_nested_statements

17

[Mpn BKAOYEHUN TpaccupoBkn SQL-KoMaHAbl NonagaloT B XXYypHasl B TOM
BUAE, B K&KOM OHU OTnpas/ieHbl Ha cepBep. Ecniv 6bina Bbi3BaHa
nognporpamma PL/pgSQL, To B XXypHas 6yaeT 3anncaH To/IbKO BbI30B 3TOM
nognporpamMmmbl (Hanpumep, onepartop SELECT nnu CALL), HO He 6yaeT
TeX KOMaH/, KOTOpbIe BbINMOJTHATCA BHYTPU NOANPOrpaMmbl.

UTo6bI YBUAETb B XypHasie 3anpochl He TOMTbKO BEPXHEr0 YPOBHS,
HO 1 B/IOXEHHbIe, MOTPedyeTcs WTaTHOe paclumpeHne auto_explain.

Kak cnepgyet U3 Ha3BaHWA paclUMpeHns, ero OCHOBHas 3ajavya —
3anncbiBaTb B XXYPHas1 He TO/IbKO TEKCT KOMaH/Abl, HO 1 MnaH ee
BbINO/IHEHNA. DTO TOXE MOXET OKa3aTbCs MNosie3HO, XOTA OTHOCUTCA
He K TpacCupoBKe Kak TakoBOW, a K onTumMmsauum 3anpocos (Kotopas
paccmarpusaetcs B kypce QPT).

https://postgrespro.ru/docs/postgresgl/16/auto-explain



https://postgrespro.ru/docs/postgresql/16/auto-explain

TpaccupoBka PL/pgSQL Pogga’?sé’%

Pacumpenue plpgsql_check

HaK/IaZiHble PacXo/ibl Ha 3aMiCh COODIT|eHM
00/bI1I0M 00bEeM BbIZIAUN

OCHOBHbBIE HACTPOWKU

BKJ/TFOU€HHe TPaCCUPOBKHU plpgsql_check.enable_tracer
plpgsql_check.tracer
YPOBeHb COOOIIIeHHI plpgsql_check.tracer_errlevel

18

UTO6bI pa3obparbCcs Mo XypHasy, Kakon npoueaypHblid Kog, BbINOHACA,
npuaetca conoctaBnTb SQL-3anpockl ¢ nognporpammamu Ha PL/pgSQL,
a 9TO MOXET oKasaTbCs HenpocTo. CTaHAapPTHON BO3MOXHOCTUM AN
Tpaccuposku PL/pgSQL-koga He npeAyCMOTPEHO, HO paclumpeHue MNMasna
Crexyne plpgsgl_check (kotopoe ynomuHanocs B Teme «PL/pgSQL.
BbinosiHeHWe 3anpocoB») NO3BOJISET €€ BbINO/HUTb.

Moao6Hasa TpaccMpoBKa Bbi3bIBAET 60/1bLUME HAKNAAHbIE PACX0Abl
1 A0/MKHA UCNOMb30BaTbCA TOMbKO A/18 OTNAaKN, HO HE B NPOMbILLIEHHOA
aKcnayataumu.

https://qithub.com/okbob/plpgsgl check



https://github.com/okbob/plpgsql_check

TpaccupoBKa ceaHCOB

ITpocToii MpuMep BKIIOYeHHs TpaCCUPOBKH — yCTaHOBKa ITapaMeTpa log_statement B 3HaueHHe all (3anmuchIBaTH BCe KOMaH/bI,
BKuIIo4asi DDL, MogudUKaIHio JaHHBIX U 3aIIPOCHI).

=> SET log_statement = 'all’;
SET

BBIIOJIHUM KaKOU-HUOYAB 3aIIpocC:

=> SELECT get_count('pg_views');

NOTICE: cmd: SELECT COUNT(*) FROM pg views
get count

U BBIKJIIOYUM TPaCCUPOBKY:

=> RESET log_statement;

RESET

VHdopMaIus o BHIIIOJIHEHHBIX KOMaH/aX OKaXkeTCs B )KypHaJle cepBepa:
student$ tail -n 2 /var/log/postgresql/postgresql-16-main.log

2025-06-24 04:37:58.564 MSK [37947] student@plpgsql debug LOG: statement: SELECT
get count('pg views');

2025-06-24 04:37:58.619 MSK [37947] student@plpgsql debug LOG: statement: RESET
log statement;

OpHako B JKypHaJI 11oriajaeT TOJIbKO KOMaH/la BEPXHEro YPOBHsA, HO He 3aIIpOC BHYTPU Q)YHKLII/II/I get_count.

Bocmosib3yeMcs paciIupeHreM auto_explain. 3To pacmupeHHe He HY»KHO YCTaHaBJIMBATh B 6a3y AaHHBIX, HO TpebyeTcs
3arpy3uTh B IaMsITh. 3arpy3Ky MO>KHO HaCTPOUTH JJIsI BCero 9K3eMILIsIpa ¢ IIOMOIIbIo ITapaMeTpa shared_preload_libraries, 11160
TIpo/iesIaTh OJJHOKPATHO JIJIs1 TeKYIIlero Irporiecca:

=> LOAD 'auto_explain';

LOAD

VcranoBum TPaCCHPOBKY BCeX KOMaH/lI HE3aBUCHUMO OT JIUTEJIbHOCTH BBIIIOJTHEHUA:
=> SET auto_explain.log_min_duration = 0;

SET

BKJIFOUMM TPaCcCHPOBKY BJIO)KEHHBIX 3aIIPOCOB:

=> SET auto_explain.log_nested_statements = on;

SET

Co06111eHHsT BBIBOJSATCS C IIOMOIIBI0 TOTO YKe MeXaHH3Ma, UT0 UCII0/Ib3yeT KoMaH/ia RAISE. ITo yMOT4aHUIO UCIIOIb3YeTCs
ypoBeHb LOG, 4TO 06BIYHO COOTBETCTBYET BHIBOJY B XKypHaJI. FI3MeHUB IlapaMeTp, MO>KHO II0JIy49aTh TPaCCUPOBKY
HeII0CpeCTBEHHO B KOHCOJIM:

=> SET auto_explain.log_level = 'NOTICE';
SET
[IOBTOPHM 3aIpoc:

=> SELECT get_count('pg_views');



NOTICE: cmd: SELECT COUNT(*) FROM pg views

NOTICE: duration: 0.068 ms plan:

Query Text: SELECT COUNT(*) FROM pg views

Aggregate (cost=19.52..19.53 rows=1 width=8)

-> Seq Scan on pg class ¢ (cost=0.00..19.16 rows=141 width=0)

Filter: (relkind = 'v'::"char")

NOTICE: duration: 0.322 ms plan:

Query Text: SELECT get count('pg views');

Result (cost=0.00..0.26 rows=1 width=8)

get count

M5! BUIUM He TOJIBKO BBI3OB (l)yHKLII/II/I, HO U BJIOKEHHBIN 3aIIpoC BMeCTe C IVIaHaMH BBIIIOJTHEHMS.



ITormn POQSFSSE

PL/pgSQL Debugger — API oTnaguvka, UCIoIb3yeTcst
B rpaduuecKrx cpefjax pa3paboTKu

Cny>kebHble cO00OIIIeHNsI — BBIBOJ, Ha KOHCOJTb, 3aMMCh
B )KypHaJs coo0IijeHuii cepBepa, B TaO/UIy Wid B (aiir,
repeziaua Apyrum mpolieccam

B03M0OKHOCTb TPAaCCUPOBKH CEaHCOB

20
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Mpaktuka L) Posigras

1. U3wmenwute dyHKIMIO get_catalog Tak, YTOOBI AMHAMUUE CKH
(hopMUpyeMbIii TEKCT 3alpoca 3anuChbiBajICs B )KypHasl
coobirieHuii cepBepa.

B nipuiokeHUM BBITIOJTHUTE HECKOJIBKO pa3 MOUCK, 3ar0JIHSIS
pasHble 107151, U yoeauTech, uto KoMaH sl SQL ¢opmupyroTcst
TMPaBUILHO.

2. Bxkrourte TpacCUpOBKY KoMaH[ SQL Ha ypoBHe cepsepa.

ITopaborTaiiTe B MPUIOKEHUH U MPOBEPhTE, KAKHE KOMaH/IbI
TIOTIAZIAFOT B )KYPHA/I COOOIIIeHHH.

BbIK/THOUKTE TPaCCHUPOBKY.

21

2. AnA BKHOYEHNA TPACCUPOBKN YCTAaHOBUTE 3HAYEHNe napamerpa
log_min_duration_statement B 0 n nepeuntaiite KoHurypaumto.
B ypHas 6yayT 3anvcbiBaTbCA BCe KOMaHAbl U BPEMS NX BbINOSTHEHWS.

[MpoLe Bcero ato caenartb komaHgon ALTER SYSTEM SET. Apyrue
crnocobbl paccmaTpuBasivchb B Teme «O630p 6a30BOro MHCTPYMEHTaPUA.
YctaHOBKa U yripasneHue, psql». He 3abyaste nepeuntarb N3MEHEHHbIN
KOH(pUrypaumoHHbIin doaiin.

[Mocne npocMoTpa XypHana cnefyet BepHYTb 3Ha4YeHe napametpa
log_min_duration_statement B 3Ha4yeHne No ymosidaHuio (—1), 4Tobbl
OTK/TIOUYNTb TPACCUPOBKY. YA006HbIN cnocob — komaHaa ALTER SYSTEM
RESET.



1. dynknus get_catalog

TeKCT AUHAMHYeCKOTO0 3aIpoca GOPMHUpPYeM B OT/EIHHO IlepeMeHHOH, KOTOPYIO ITepe/| BHIITOJIHEHHEM 3aIIHIIEeM B >KypPHAII
cepBepa. J1g 60s1ee ITOJIHOM HHOOPMaIIUK BKJIIOYMM B COOOIIeHUe 3SHaUeHHUs IlepeflaHHbIX B QYHKITHIO TapaMeTPOB.

OTyIaf04uHbIe CTPOKH B )KypHaJsIe MOKHO HalTH 110 rtoicTpoke «DEBUG get_catalog».
ITocite oTyragku koMaHALy RAISE LOG M0>KHO Y[a/JIMTh UIA 3aKOMMEHTHPOBATh.

=> CREATE OR REPLACE FUNCTION get_catalog(
author_name text,
book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
AS $%
DECLARE
title_cond text := '';
author_cond text := '';

qty_cond text := '';
cmd text := '';
BEGIN
IF book_title != '' THEN
title_cond := format(

" AND cv.title ILIKE %L', '%'||book_title||'s"
)i

END IF;
IF author_name != '*' THEN
author_cond := format(
' AND cv.authors ILIKE %L', '%'||author_name]||'%"'
)i
END IF;
IF in_stock THEN
qty_cond := ' AND cv.onhand_qty > 0';
END IF;
cmd := '

SELECT cv.book_id,
cv.display_name,
cv.onhand_qty
FROM catalog_v cv
WHERE true’
|| title_cond || author_cond || qty_cond || '
ORDER BY display_name';

RAISE LOG 'DEBUG get_catalog (%, %, %): %',
author_name, book_title, in_stock, cmd;
RETURN QUERY EXECUTE cmd;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

2. BKiIroyeHHe U BEIK/IIOUEeHHe TpacCUPOBKH SQL-3anpocos

YT0oG6bI BKIYUTE TPACCHPOBKY BCEX 3aIIPOCOB HA YPOBHE CEPBepa, MO>KHO BHIIIOTHUTE:
=> ALTER SYSTEM SET log_min_duration_statement = 0;

ALTER SYSTEM

=> SELECT pg_reload_conf();

pg reload conf

YT06HI BEIK/IIOUUTD:
=> ALTER SYSTEM RESET log_min_duration_statement;
ALTER SYSTEM

=> SELECT pg_reload_conf();



pg reload conf

ITocepHye [Be KOMaH/BI II0IIAIH B )KYpHAaJI COOBIIeHUHI
student$ tail -n 6 /var/log/postgresql/postgresql-16-main.log

2025-06-24 04:44:59.172 MSK [67847] LOG: received SIGHUP, reloading configuration files
2025-06-24 04:44:59.173 MSK [67847] LOG: parameter "log min_duration_statement" changed
to "0"

2025-06-24 04:44:59.298 MSK [70783] student@bookstore LOG: duration: 72.346 ms
statement: ALTER SYSTEM RESET log min duration statement;

2025-06-24 04:44:59.321 MSK [70783] student@bookstore LOG: duration: 0.079 ms
statement: SELECT pg reload conf();

2025-06-24 04:44:59.321 MSK [67847] LOG: received SIGHUP, reloading configuration files
2025-06-24 04:44:59.321 MSK [67847] LOG: parameter "log min duration statement" removed
from configuration file, reset to default
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1. Bxurouute TpaccupoBky PL/pgSQL-koma cpegcrBaMu
pacmmpenus plpgsql_check u ripoBepeTe ee paboTy
Ha TipuMepe HeCKOIbKUX MO/MPOrpaMM, BbI3bIBAOIIAX
OfjHa APYTYHO.

2. Tlpu BbIBOZIE OT/Ia/I0UHbIX coobieHuit u3 PL/pgSQL-koza
Ba)KHO TTIOHMMaTh, K KAKOM TTOANPOrpaMMe OHU OTHOCSITCS.
B neMoHcTpauyy uMsi GyHKLMW BBIBOAUIOCH BDYUHYIO.
Peanu3yiiTe (PyHKIIMOHA/, aBTOMAaTHUYeCKU [[00aB/ISIONINNA
K TeKCTy COO0OII[eHri UMsI TeKyIel QyHKIAN HUH

NpoLeyPHI.

22

1. Ana BKIOYEHUS TpacCUpoBKK 3arpysnte paclumnpeHue plpgsgl _check

B NamsTb ceaHca komaHaon LOAD, 3atem ycTaHOBUTE B ceaHce o6a
napametpa plpgsql_check.enable_tracer vi plpgsql_check.tracer B 3Ha4YeHne
«Oon».

2. Vimsi nognporpaMmmbl MOXHO NOMYy4YnTh, pa3obpaB CTEK BbI3OBOB.
Bocnonb3yntecb NoaxoAoM M3 NpakTUYeCcKoro 3agaHns 3 K Teme
«O6paboTKa OLLNBOK».



1. TpaccupoBka ¢ momomeio plpgsql_check

=> CREATE DATABASE plpgsql_debug;

CREATE DATABASE

=> \c plpgsql_debug

You are now connected to database "plpgsql debug" as user "student".
3arpysuM paciupeHue (B JaHHOM CJlydae yCTaHaBJIMUBATh ero B 6a3y JaHHBIX KoMaHZol CREATE EXTENSION He HY»KHO):
=> LOAD 'plpgsql_check’;

LOAD

BKJIIOUUM TPacCHUPOBKY:

=> SET plpgsql_check.enable_tracer = on;

SET

=> SET plpgsql_check.tracer = on;

SET

HecKosIbKO QYHKITUMH, BRI3BIBAIOIIUX IPYT pyTa:

=> CREATE FUNCTION foo(n integer) RETURNS integer
AS $$
BEGIN
RETURN bar(n-1);
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION bar(n integer) RETURNS integer
AS $$
BEGIN
RETURN baz(n-1);
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION baz(n integer) RETURNS integer

AS $%
BEGIN
RETURN n;
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION
IIpuMep paGoOTH TPACCHPOBKH:
=> SELECT foo(3);

NOTICE: #0 ->> start of function foo(integer) (0id=16391, tnl=1)

NOTICE: #0 "n" = '3
NOTICE: #1 ->> start of function bar(integer) (0id=16392, tnl=1)
NOTICE: #1 context: PL/pgSQL function foo(integer) line 3 at RETURN
NOTICE: #1 "n" => '2'
NOTICE: #2 ->> start of function baz(integer) (0id=16393, tnl=1)
NOTICE: #2 context: PL/pgSQL function bar(integer) line 3 at RETURN
NOTICE: #2 n" = '1'
NOTICE: #2 <<- end of function baz (elapsed time=0.016 ms)
NOTICE: #1 <<- end of function bar (elapsed time=0.080 ms)
NOTICE: #0 <<- end of function foo (elapsed time=0.237 ms)

foo

1
(1 row)

BBIBOZISITCS HE TOJIBKO COOBITHS HauaIa ¥ OKOHYaHUS PaGoThl GYHKITHIH, HO ¥ 3HAaUeHHs IIapaMeTpPOB, a TakKe 3aTpadeHHOe Ha
BBIIIOJTHEHHE BpeMs (B pacIIUpeHUH ecTh U BO3SMOXKHOCTb IIPOGMIMPOBAHUS, KOTOPYI0 MBI He pacCMaTpHUBaeM).

BBIKJIIOUHM TPACCUPOBKY:



=> SET plpgsql_check.tracer = off;
SET

2. UM GyHKIMH B OT/IaJ0YHBIX COOOIIEHHUSIX

HamnmuiieM nporiefiypy, KOTopasi BBIBOAHUT BePXYIIIKY CTeKa BBI30BOB (3a HCK/IIOUeHHEeM caMOM IIPOIelyphl TPACCUPOBKH).
Coob111eHIe BBIBOJUTCS C OTCTYIIOM, KOTOPBIM COOTBETCTBYET ITy6HHe CTeKa.

=> CREATE PROCEDURE raise_msg(msg text)
AS $$
DECLARE
ctx text;
stack text[];
BEGIN
GET DIAGNOSTICS ctx := PG_CONTEXT;
stack := regexp_split_to_array(ctx, E'\n');
RAISE NOTICE '%: %',
repeat('. ', array_length(stack,1)-2) || stack[3], msg;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

[pumep paboThI TPACCHPOBKH:

=> CREATE TABLE t(n integer);
CREATE TABLE

=> CREATE FUNCTION on_insert() RETURNS trigger
AS $$
BEGIN
CALL raise_msg('NEW = '||NEW::text);
RETURN NEW;
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE TRIGGER t_before_row
BEFORE INSERT ON t

FOR EACH ROW

EXECUTE FUNCTION on_insert();

CREATE TRIGGER

=> CREATE PROCEDURE insert_into_t()

AS $%

BEGIN
CALL raise_msg('start');
INSERT INTO t SELECT id FROM generate_series(1,3) id;
CALL raise_msg('end');

END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CALL insert_into_t();

NOTICE: . PL/pgSQL function insert into t() line 3 at CALL: start
NOTICE: . . . PL/pgSQL function on insert() line 3 at CALL: NEW = (1)
NOTICE: . . . PL/pgSQL function on_insert() line 3 at CALL: NEW = (2)
NOTICE: . . . PL/pgSQL function on_insert() line 3 at CALL: NEW = (3)
NOTICE: . PL/pgSQL function insert into t() line 5 at CALL: end

CALL

=> \c postgres

You are now connected to database "postgres" as user "student".
=> DROP DATABASE plpgsql_debug;

DROP DATABASE



